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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY ELEMENT HAVING TRANSVERSE ELECTRIC 
FIELD STRUCTURE AND ITS PRODUCTION AS WELL AS LIQUID CRYSTAL DISPLAY DEVICE FORMED BY 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form the display element so as to have a 
uniform liquid crystal thickness. 

SOLUTION: One electrode substrate 10 which has one orientation control 
film 15 on the common electrodes 1 1, gate insulating films 12 and electrodes, 
such as source electrodes 13 and drain electrodes 15 laminated on a substrate 
10 and another electrode substrate 20 which has another orientation control 
film 23 on the light shielding films 21 and color filters 22 laminated on the 
substrate 20 are disposed to face each other via spacer materials 19 for 
regulating the spacing between both electrodes 10 and 20. Liquid crystals are 
packed into the spacing. At least either of the orientation control film 15 or 23 
consists of a photosetting material or thermosetting material. The spacer 
materials 19 are directly fixed onto the uncured parts 18 on the orientation 
control film 15 or 23 formed by irradiating the thermosetting materials or 
thermosetting materials with light or heat so that electric fields are directly 
impressed on the surfaces of both electrode substrates 10, 20 in the direction 
parallel therewith from the respective electrodes 11, 13, 15. 
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[0034] **5, &$mm<Dffimftmi&<DT?T>(-y 

^©ffl*(ciH«i-5 i 1>i^ *(0M««S:2 5 0 0 
0-5 0 0 0 0i/c m 2 (0|Si^Lfc 0 -tit, 1&& 

tzitt^^— ^Wtf>5>»?BS§:2 50 0 0-4 00 0 01 
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2 0 t3<ttfTfflO<^affi 1 0 («TA-# y # 7* : =i 
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:^^y^ift^»ft) . ±T<DM%:m2 8, 2 
9 (01HK : G 1 2 2 0 DU, 3Si§^ : 4 0%) T 

[0 0 3 7] ±<Hfl<oS4K 2 o (c^ !6i|»i4omfeiffi3tJ» 

10 2 1 0R»^»S!, mm ■ O. 5-2. 0 /im), gfo 

it, nr©=isfe*9— 7>f/v^2 2 0K^»as f 

J?: 1 . 0 - 1 . 8 // m) , spffl^K 3 2 

/IB, ffilJ¥ : 1 . 0 - 2 . 0 ii m) , iEfi$!lfiUK 2 3 G&3fc 

tt#y>f S K*»JB, ffS : 0. l*m) COii^^— 

u-w i 9 : *° y tf — X, S^-S : 4 . 0 

±0. 2 /* m) Sr«fi£bfco 
[0 0 3 8]-J, TfflJOlfilOWi, n^e^ft^l 
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20 000 — 5000 A), y-^Hil3 (Uf^iTsl' 
5, tti?: : 3 O 0 O A, : 7 Mm) s K Wf >S 

ftll (WW : T /V S , JglS: : 3 0 0 0 A, MUtiS : 7 n 
m)0^LTfcV^— MKW : T/l/^:, j^J? : 3 0 
0 0 A), 3p«^t«3 2 (WW : 3i**^*»JB, IK 
ff : 1 . 0 - 2 . 0 // m) . El^I^lK 1 5 (*«53ttt* 
y-f ^ K^^B, : 0.05-0. 15/zm) §rff^j£ 

bfc 0 /c/c'U ^^yfSl 1 t y—^mmi 3 irCOK 

[0 0 3 9] ^fd, [H^^-r <fc 5t-, *^PJ^#@T'& 

O^-fltl 9tt, ^^2 l*fctt#«ffil 1, 1 
3, 14, 2 8 (^§BpS8) t!i*H6*r5ElRl»J«i««c:5}' 

[0 0 4 0] Sfoj^ -hlBWjSo^^-tti^^s 

Oco-^comffi^fiyi-^S^Tt^S 3. *5tft:5 
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[0 0 5 0] W % *HJfe0iJ©@#lti: UTO*Wfttt* 

ttWbfcas, #yr? krwjib, jj«y-f « kt s HSR* 

it, ai**i/*»jiB, r^y/u3R»JB, a<!J!>^y^ 
[0 0 5 1] ±IE©i 5f-*^^(-i:S@#j£T-fon 
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)K-ki-B*-r2>r b&XZZ><DX\ «E5fco<t5^S#W 
JK^co{iM^#tt^«fi:^$r®^bT, Eftf&J»J«Lhtcf@ 

[0 0 5 2] &|z:, *BSfs:¥WftttlfiOH»*fSr^5 

tSf^xeSr^-ria-e&So gH^-TJ; (a) n^e 

yfSii, y-^iin, KW^lftu, 

1 5 ^tf^— hjfe^fcttPpJBUjfe^J; U 
(b) tffi^WM^if ltSr*t5^^-W l 

1 5 ^A^^W^UE 3 4 T^-<— 1W 1 9 

•EBU (c) 7^h^^l6S:ffl^T, 1 

fcE8SB»U (d) H«P**tftv^j|ft^-<— 9-fl-i 

9Sr»*U (e) ^t«-19^t'if^M 

EftffclWJRi SSr^tfv^n— 7 3 ojcitJEiBj^a 
U ( f ) 3S3tJK 2 1 , — -?4>\># 2 2_hiCgfiftftJ 

[oo5 3] mmmmmm^mmux->—v >- 

«*?«:lfrf*U KttEH«*5J:^»J»lllKS:«jttU ttJI 

3^*^:&£t>V^^5^ h^tfffrtt-MiZ^Ti&ft^ 

B, ASSESS, #y-r»ttl«***81 

[0 0 5 4] &JREil»*&*^5ttft**srF--C 



(8) ~ 1 6 0 0 5 1 
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[0055] ««JM*S6<or*7^:/ - vhy 

5t<^ffiA«*itt^£*^»rffiia^S>5o El l o 

m^mm<D t f t« m^m^m^m^^ 10-13^ 

l^bM^W, rco«tt*R±jcElRlfta«i«H 5Sr 

hlffi,8 0±^9J«l 5fc*fflMfc»&^riiU -t 
^SS^-^^— 9-*f l 9Sr^» • ffl#-rSo tl^X*y> 

20 [0 0 5 6] £ 5 ^> (D^^—y-W l 9 Sr 

h mm 8 o x^Eftfrjwi i 5 \z.<Dfrfrwc • 

7^o ^7c, ^JREi»±^fi^O^^<— iWl 9 £rB*i* 
5ItT, ^-<— Wl 9^b^7feia^^^O^V^n>' 

T^tV^ h y ^ 7iT F TiSi*S8f i: 
30 [0 0 5 7] ^Hi8 0WiaMtS8 

i n w^-^-^-u i 9 £r^tfc . mm*tz> J- 
tt, ^hlffi8o, KWyfi8 3, y^i^8 

[0 0 5 8] **5, »fpJi-««ffiSK^*5V^X, f 

8 o ^^-raEr^^J^ i 5 _h$^ ^-<— 1 

40 9 %ftWt • ifttt), l3«oa*^#fctbSrfcH:OT 

[0 0 5 9] jSAsR^-OrtSBlcffi^tJR^SItJttSr 
rt*-rSRItl!«fi«*3fiB-CH:, *ftfeas*Hc«fc5^ 

Ttt««E««O^V^tl#«®(D*^««||L*3tJJl« 

^ y^xm^<fti&xi* %<oxm 
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[ 0.0 6 o ] **Wttlt#(0«JgK«-c^^--9-«-Srfl| 

[0 0 6 1] _k3£Ltf:<fc5^ *«K0S8S**3fi« 

Kr/n-fes'iJ- (y — hwp) , ^i^tf^3^S««| 
RT$s<— • "ri/pjy • T*/7*9 V h (PDA) , 

[0 0 6 2] 

• H*T?*S/cie), l) WSrSfctr^^-c^oiS 
2) *^<— ^*J"^^ifc*ftSr^fijt^ 
a*-C#«, 3) fi^o^^WSr^ 0 H 0 icgt5ttf 
Offi«ftt«^fcB»-C#S. 4) /^--y^iii 

[0 0 6 3] 5) i^i^T.^- iWfllllBlfttf 

[0 0 6 4] lAJot, **W«z:J:*ttf*Wtt^tfn 

fcMI coy- h pc, y-bwp, Tutr 



(9) ^BB^ - 1 6 0 0 5 1 

16 

[Ell] ^PJ^J:^-^^Jo^ B e H |5^ac7>4S^X 

[m2] m^mmmzim^^mitu<o—mMm&m 
io ^-rig-efcSo 

[0 5] m4<DmMMK&tf%*^—^tt<DftWtjj\kk 

tr^^n — 9<D»»^[6]<OBII«S:^-rigtf*>5o 
[0 6] 5— 

[0 7] i6M7-iM^gt^J/^7-l' hSB<£> 

[0 8] **W«^J:Stt^l6*«^tt**^SS«(DjHfP 
[0 9] **MtcJ;SjSiJ^*lfeM^ffifi**3£H^»!f^ 
[0 10] 36*W(Ott«JiL«3g©ttft* 
[fft^RW] 

10, 2 ll-3^yti(S«t«), 12 

"■^—Mfil»JBS> n-y^it 14-KWyf 

ffi, 15, 2 3— KftMtPtt, 16-7^f^^, 16 
a--^;*^^->\ 17-*m 17a-|Rai, 1 
30 8-*BHtgB* 2 1*-im 2 2 

— ^^/V^, 2 4--y— VMM, 2 5-7^7 
7^^>!J3^ 2 6- YJlsis^PU. 2 7-S 

2 8, 2 9-fi)t«, 3 1-8UJ 

ft, 3 2-3P»ftBt, 3 3 4 

5 1-7-7^tPW^ 5 2-7'yybfe 5 
3 -Jft|ft«S!S*», 5 4-i*#, 5 5 
6-7'UXA^h, 5 7, 5 K 5 9 — 

40 8 1 — ¥8$?ifltffi> 8 2 - 7^7 7 * • • 
^-T^/lWl, 8 3-KW VIS 
8 4 —V— 



(10) 



¥fffl¥-9 -1 6 0 0 5 1 




[E16] 



(11) 



<&ffl¥-9 - 1 6 0 0 5 1 



[E18] 




